DAVID R. EVANS on it and argues for techniques which do not give spurious impressions of precision. Finally, the techniques of extrapolation and projection are inherently graphical anyway. Why not display them as graphs?
This paper discusses some of the educational planning problems which seem to lend themselves particularly well to graphical methods of analysis and display. It focuses on the development of an educational system to meet targets set by economists and manpower analysts and discusses the methods for solving problems such as planning the growth rate of primary schools relative to the population growth rate and determining the effects of dropout rates, the demand for teachers, and the need for teacher training facilities.
THE GROWTH OF PRIMARY ENTRANCE RATES2
Harbison and Myers indicate that the highest educational priority in a Level 1 country is the expansion of primary education.3 This is particularly true of many countries in tropical Africa where less than 50 per cent of the age group is in primary school. What are the policy implications of these three growth patterns? Line C indicates a policy decision to use the first part of the planning period to train the teachers and accumulate the resources for a rapid expansion during the latter part of the period. The initial five years of grace would give time for the economy to expand to the point where it would be better able to support an enlarged school system. (This assumes that enough trained people are already being produced to staff such an expansion.) Note, however, the difficulty which occurs at the end of fifteen years. Either expansion must be sharply reduced or the target will be rapidly surpassed in the next year.
In comparison, line B indicates a steady rate of growth throughout the planning period. The rate of growth of B is less than the maximum rates of growth (indicated by X) for either A or C. Line A corresponds to a policy of rapid initial expansion to reach a position close to the target percentage and then a period of gradual asymptotic approach to the long range goal. It has the virtue of providing a pattern of growth suitable beyond the planning period. This approach was used in the rapid expansion of the primary school system in the Western Region of Nigeria during the 1950's. One of the disadvantages of this approach is that it requires a rapid expansion at the beginning of the period when the economy may be least able to support it.
The above discussion indicates the ease with which even a simple sketch graph can illuminate decision alternatives and their implications. Again there are policy alternatives which can be studied graphically. It could be decided that the pupil/teacher ratio will remain at 40 throughout the planning period (line D); or the flexibility in the pupil/teacher ratio could be used as a cushion during a time of rapid expansion. For instance, line E indicates a policy which permits the pupil/teacher ratio to increase during the second five years of the plan when the rate of increase in the number of pupils is the greatest. It also has the effect of delaying the greatest rate of increase in the number of teachers until the end of the planning period, thus allowing time for extra teachers to be trained.
A third alternative is a constant rate of increase in the number of teachers (line F). This is probably the least desirable of the three because it lowers the pupil/teacher ratio during the time of rapid expansion and puts a correspondingly greater strain on the resources of the system. All of these lines assume a target ratio of 40 at the end of the planning period. But for planning purposes it is more important to know the yearly rate at which teachers must be produced than to know the total number needed in the system. This rate of demand for teachers has two components: replacing teachers who stop teaching for one reason or another, and providing the additional teachers needed for expansion of the system. In constructing Figure 4 it was assumed for the sake of convenience that the replacement rate was 10 per cent of the number of teachers in the system at the time being considered. The consequences of the alternatives in Figure 3 now become much clearer. The policy represented by line F is seen to require (line F') an initial production rate of some 300 teachers, or twice the capacity of the existing facilities. This rate increases steadily throughout the fifteen years, reaching a final value of 500. The policy of delaying the increase in the number of teachers until the last part of the period (line E) is found to produce a demand rate exceeding 600 at the end of the period (line E'). The policy of maintaining a constant pupil/teacher ratio of 40:1 produces a smaller maximum in the eleventh and twelfth years (line D').
In weighing these alternative proposals, it is particularly important to ask what happens after the end of the fifteenth year. If, as is quite likely, the system has reached a stable size relative to the population, then the rate of increase of the number of pupils, and consequently of the number of teachers, will be approximately equal to the rate of increase of the number of children of school age. The teacher demand rate will then consist of the replacement rate plus a small increase caused by the growth in the number of school children. This demand rate is represented by the line XY.
It becomes immediately apparent that construction of teacher training facilities to meet the maximum demand rates would leave the system badly overextended. A reasonable amount of over-capacity can be justified on the grounds that the surplus would be used to replace teachers now in service who have little or no training. Thus the graphical method of analysis is able to demonstrate quickly and clearly the implications which a given choice of pupil/teacher ratio has for the demand rate of teachers. A glance at the graph shows the need for additional sources to meet the demand rate line D'. Suppose that the government introduces a temporary "short cycle" training system whereby people are allowed to teach after two years of professional training. If construction begins in the fourth year, then the first graduates appear at the end of the sixth year. The continued production of this "short cycle" institution is indicated by the boxes so labeled. Note that only one school of this kind has been built; the boxes represent its continued production for the next ten years.
For purposes of illustration, it is assumed that in the time of its greatest need, during the first part of the plan, the country appeals for international aid and is able to secure some Peace 
